With the global re-emergence of syphilis, the number of reports of syphilis has also 51 been rapidly increasing in Japan. Importantly, as with some other countries (1), the 52 recent increase in syphilis case reports in Japan since 2013 has mostly been associated 53 with heterosexual men and women (i.e. men who have sex with women (MSW) and 54 women who have sex with men (WSM)), rather than through transmission amongst men 55 who have sex with men (MSM) (2). This has increased the level of public health 56 concern, given the risk of congenital syphilis (2). Large numbers of syphilis cases have 57 been reported from urban areas such as Tokyo and Osaka prefectures. Molecular typing 58 and macrolide resistance of Treponema pallidum (T. pallidum) circulating in Japan have 59 not been frequently or comprehensively reported; importantly, descriptions of the 60 relative distributions of such data according to subpopulations (i.e., heterosexual men 61 and women and MSM) remain unknown. Such information may provide useful insight 62 to the epidemiology of syphilis in Japan, including the current state of macrolide 63 resistance and the dynamics of syphilis transmission. Therefore, we conducted this 64 study to describe the relative frequencies and distributions of the T. pallidum strains 65 6 circulating in Japan, taking into consideration the key subpopulations affected by the 66 current syphilis outbreak. 67 68
Materials and Methods

69
Specimen samples were collected from four clinics and a hospital specializing in 70 sexually transmitted infections or infectious diseases located in Tokyo and Osaka 71 prefectures in Japan, between January and December 2017. While there was no defined 72 sampling scheme, samples collected were from patients clinically suspected as syphilis 73 by the clinicians. One sample was collected per patient, and these samples were 74 transported to the National Institute of Infectious Diseases laboratory in Tokyo. The 75 majority of samples were swab samples from genital, anal, or oral lesions, and the rest 76 were from cerebrospinal fluid, blood, or surgical samples. Information regarding the 77 case's gender and self-reported transmission route (i.e., gender of the sex partner(s) 78 suspected as the source of infection) were also collected. For the detection of T. pallidum 79 DNA, PCR amplification of polA and tpp47 genes was performed as described 80 previously (3, 4) . We considered the sample to be T. pallidum DNA positive when PCR These analyses were performed as described previously (5, 6), except for the 91 modification in the PCR cycling conditions (i.e. annealing/extension steps combined at 92 the single step at 68°C, which used the PCR enzyme, Takara Mighty Amp DNA 93 polymerase (Takara Bio, Inc. Kusatsu, Shiga, Japan)).
94
Statistical analysis were performed using OpenEpi Version 3.01 (7). While mostly 95 descriptive, a limited number of statistical significance tests were performed to compare 96 the distributions between the MSM and heterosexual samples, based on the two-tailed 97 8
Fisher's exact test; p values less than 0.05 were considered to be statistically significant.
98
To indicate the magnitude of the association, odds ratios (OR) and their associated exact 99 95% confidence intervals (CI) were also estimated. (Figure 1-B) . 146 We conducted further analysis regarding the distribution of macrolide resistance and This study reports the first strain typing and macrolide resistance data for T. pallidum 161 12 and its diversity in the heterosexual and the MSM populations in Japan, based on 162 samples from 2017 when the number of syphilis reports continued to increase 163 dramatically among heterosexuals. 164 Our results revealed that strain type 14d/f with macrolide resistance was the dominant 165 T. pallidum strain in Japan, which was similar to previous reports from other countries, 166 such as China (8, 9) . The second most common strain type 14d/g, which was seen only 167 in MSM (and the second most common type found in MSM samples), was also 168 previously reported as the dominant strain type in the United States, Australia, and 169 France, where syphilis cases are mainly reported through MSM transmission (6, 10, 11); 170 in Australia, a high proportion of macrolide resistance in strain type 14d/g was also 171 reported (10). 172 Notably, our results indicated large differences in the distribution of the strain type and 173 macrolide resistance amongst T. pallidum in heterosexuals and MSM samples. 174 Heterosexual samples were strongly associated with strain type 14d/f and macrolide 175 resistance, with the co-presence of both being high in this group. In fact, the overall 176 predominance of strain type 14d/f with macrolide resistance was driven by heterosexual 177 13 samples, with less than a quarter of MSM samples having this molecular characteristic. 178 In addition, MSM lacked such a predominant stain type, displaying a diverse spectrum 179 of various strain types. Restricting to comparisons in males (i.e., heterosexual men vs. 
